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Amendments to the Claims 
This listing of claims will replace all prior versions, and listings, of the claims: 

1. (currently amended) A system-on-a-chip comprising: 

a microprocessor; 

a non- volatile imperfect semiconductor memory device; 

a memory controlle r separate from the microprocessor and configured to transfer 
devic e data between the microprocessor and the non-volatile semiconductor imperfect 
memory device. 

2. (original) The system-on-a-chip of claim 1, further comprising: 

a translator configured to translate logical block addresses to corresponding 
physical block addresses on the non-volatile imperfect semiconductor memory device 
during execution of a read or write command. 

3. (original) The system-on-a-chip of claim 1, further comprising: 

error correction of data transferred between the microprocessor and the non- 
volatile imperfect semiconductor memory device. 

4. (original) The system-on-a-chip of claim 3, wherein the memory controller is 
configured to provide error correction* 

5. (original) The system-on-a-chip of claim 1, wherein the non-volatile semiconductor- 
based imperfect memory device is an atomic resolution memory device. 

6. (original) The system-on-a-chip of claim 1, wherein the non- volatile semiconductor- 
based imperfect memory device is a magnetic random access memory device. 

7. (currently amended) The system-on-a-chip of claim 1, wherein the microprocessor 
reads and writes data directly to the non-volatile senriconductor-based imperfect memory 
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Hevte ftjyjthoiit a need for a separate me mory controller chip or physical electrical 
^terconnectians- is external to the pyptom on a chip , 

8. (currently amended) A system-on-a-chip comprising: 

a microprocessor; 

a non-yolatile semiconductor-based imperfect memory device; and 
a memory 

^ntrnt W separate from the microp rocessor and configured to receive 
afc- loast on e datable from the microprocessor at least one data block havin>H*9fflg an 
associated logical block address, to translate the associated logical block address to a 
corresponding physical block address, to provide for the at least one data block an error 
correction code that is a function of the at least one data block, to send the at least one 
data block and error correction code to the non-volatile semiconductor-based imperfect 
memory devi ce wring th e phyoiool blook addr e ss , and to provide error detection and 
correction for the at least one data block based on the at least one data block and error 
correction code read from the non- volatile semiconductor-based imperfect memory 
device. 

9, (original) The system-on-a-chip of claim 8, wherein the memory controller further 
comprises: 

a buffer memory configured to receive a plurality of data blocks, including the at 
least one data block, from the microprocessor and to send the plurality of data blocks to 
the non-volatile semiconductor-based imperfect memory device; and 
a buffer manager comprising: 

a hardware-implemented logic block configured to manage the transfer of 
the plurality of data blocks between the microprocessor and the non-volatile 
semiconductor-based imperfect memory device, wherein the buffer manager 
enables the microprocessor to access a first data block at a first location within the 
buffer memory while a second data block is concurrently being written to the non- 
yolatile semiconductor-based imperfect memory device from a second location 
within the buffer memory; and 
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a memory mapping block configured to receive from the non-volatile 
semiconductor-based imperfect memory device a memory map indicating 
reserved memory locations within the non-volatile semiconductor-based 
imperfect and comprising: 

a hardware-implemented logic block configured to translate a 

logical block address to a corresponding physical block address based 

upon the memory map. 

10. (original) The system-on-a-chip of claim 9, wherein the buffer memory is configured 
as a circular buffer. 

1 1 . (original) The systeni-on-a-chip of claim 9, wherein the buffer memory comprises a 
number of bit positions wherein the number of bit positions is a multiple of a number of 
bit positions in the at least one data block. 

12. (original) The system-on-a-chip of claim 11, wherein the number of buffer memory 
bit positions is a multiple of 5 12. 

13. (original) The system-on-a-chip of claim 9, wherein the buffer manager is further 
configured to receive from the microprocessor a plurality of set-up information blocks, 
wherein each of set-up information block comprises information to enable transfer of the 
plurality of data blocks between the microprocessor and the non-volatile semiconductor- 
based imperfect memory device. 

14. (original) The system-on-a-chip of claim 13, wherein each set-up information blooks 
contains information comprising a number of data block to be transferred and their 
associated logical block addresses. 

15. (original) The system-on-a-chip of claim 13, wherein the plurality of set-up 
information blocks is stored in a plurality of set-up registers. 



4 

PAGE 6/14 1 RCVD AT 5/18G006 1 0:45:48 AM [Eastern Dayflght Time] 1 SVR:USPTO-EFXRF-6/44 4 DN1S:2738300 * CSID:2815148332 * DURATION (mnvss):03-30 



May 18 2006 9:54RM HP IPttGROUP 2815148332 p. 7 



Application No. 10/769,692 
Response to OA of 02/23/2006 

16. (original) The system-on-a-chip of claim 15, wherein the memory controller further 
comprises: 

a processor translator comprising: 

a hardware-implemented logic block configured to synchronize a transfer 
of the plurality of data blocks between the microprocessor and the buffer memory. 

17. (original) The system-on-a-ciiip of claim 16, wherein the hardware-implemented 
logic block comprises; 

a plurality of buffers configured to synchronize transfer of the plurality data block 
between the microprocessor transferring data at a first bit-width and the buffer memory 
transferring data at a second bit-width. 

18. (original) The system-on-a-chip of claim 16, wherein the hardware-implemented 
logic block comprises: 

a plurality of buffers configured to synchronize transfer of the plurality of data 
blocks between the microprocessor transferring data at a first data rate and the buffer 
memory transferring data at a second data rate. 

19. (previously presented) The system-on-a-chip of claim 9, wherein the memory 
controller further comprises: 

a memory translator comprising: 

a hardware-implemented logic block configured to synchronize a transfer 
of the plurality of data blocks between the buffer memory and the non-volatile 
semiconductor-based imperfect memory device. 

20. (original) The system-on-a-chip of claim 19, wherein the hardware-implemented 
logic block comprises: 

a plurality of buffers configured to synchronize transfer of the plurality of data 
blocks between the microprocessor transferring data at a first bit-width and the buffer 
memory transferring data at a second bit-width. 
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21. (original) The system-on-a-chip of claim 19, wherein the hardware-implemented 
logic block comprises: 

a plurality of buffers configured to synchronize transfer of the plurality of data 
blocks between the microprocessor transferring data at a first data rate and the buffer 
memory transferring data at a second data rate. 

22. (previously presented) The system-on-a-chip of claim 9, wherein the memory 
controller further comprises: 

a memory interface configured to receive from the buffer manager the physical 
block address for the at least one data block, to provide the error correction code for the 
at least one data block, to write/read the at least one data block and associated error 
correction code to/from the non-volatile semiconductor-based imperfect memory device, 
and to provide the error correction/detection for the at least one data block using the at 
least one data block and associated error correction code read from the non- volatile 
semicOnductor-based imperfect memory device. 

23. (original) The system-on-a-chip of claim 22, wherein the memory interface comprises 
a hardware implemented logic block. 

24. (currently amended) A mobile electronic device comprising: 

a system-on-a-chip comprising: 
a microprocessor; and 

a non-volatile semiconductor-based imperfect memory device; and 
a memory controller se parate from the microprocessor and configured to 
receiv e at least one data block from the ^i^pmr^nr ft t fca*t one data block 
h aving ufling an associated logical block address, to translate the associated 
logical block address to a corresponding physical block address, to provide for the 
at least one data block an error correction code (ECC) that is a function of the at 
least one data block, and to send the at least one data block and error correction 
code to the non-volatile semiconductor-b ased imperfect memory devic e using the 
phflrpioal bio ok addr e ss . 
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25. (previously presented) The mobile electronic device of claim 24, wherein the non- 
volatile semiconductor-based imperfect memory device is an ultra-high density atomic 
resolution memory device. 

26. (previously presented) The mobile electronic device of claim 24, wherein the non- 
volatile semiconductoivbased imperfect memory device is a magnetic random access 
memory device, 

27* (currently amended) A metho d of communicating data botwoon a syst e m on a chip 
and a ndn volatile acanioonduotor booed imperfect momogy dovioe, the method 

comprising: 

ftrrmirninicating data between l ocation on a som e samioonduo tef a processor, a 
memory controller, and_&-&e non-volatile semiconductor-based imperfect memory device 
that are each located on a same svstem-on-a-chip. 
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